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for assuming its existence is that the sulphur in lead mattes is frequently insufficient in quantity to satisfy the metals. On the other hand, metallic iron is sometimes found in mattes, and it is more reasonable to suppose that it exists dissolved in the hot matte,* just as copper undoubtedly exists dissolved in the regulus known as " pimple metal " when hot, though it separates-out on cooling.
Arseniates are partially decomposed by heat, especially in presence of pyrites, the arsenic being to a small extent volatilised as Aso03, but5 chiefly reduced to arsenides. In small proportion these arsenides are carried away,, partly into the slag and partly into the matte (a trace only entering the work-lead) ; but when the proportion is at all high an iron speiss is formed, which contains notable amounts of Pb, Cu, and Ag, and from which these substances can only be recovered with difficulty and at some considerable expense. Such portion of the arsenic as may become volatilised carries with it into the fume both lead and silver, thus increasing the volatilisation losses of these metals. If, however, any great quantity of arsenic is present, most of it combines with metallic iron to form speisses of various compositions, the most common being Ee5As.2 and Fe6Aso. Arsenic in a smelting charge, unless very small in amount, should be calculated to Fe5As2.
The formation of speiss, however, depends largely upon the reduction of iron. With the low charge column and slow speed common up to fifteen or twenty years ago, arsenic, whenever present in any quantity, invariably formed a speiss, owing to the excessive degree of reduction then practised.. Nowadays, however, it is recognised that within limits it pays better to-sacrifice reduction to tonnage capacity; the lead in slags is frequently a trifle higher than used to be considered good practice, but, on the other hand, the tonnage capacity is doubled, the fuel consumption is decreased, and arsenic is either carried into the matte or sent into the flues.
With highly arsenical ores it is advisable to make slags which are high in lime and somewhat more acid than the monosilicate type, even a sesqui-silicate (No. 7 of Table XVII.) being sometimes used in order to keep the temperature of the pool of slag above the crucible as high as possible, and so prevent chilling of the speiss.
Antimony has less tendency than arsenic to form speiss, but quite as much to volatilise, carrying with it lead and silver; while it possesses the additional disadvantage of readily alloying with the work-lead, its separation from which introduces complications in the refining process. Antimonial speisses, when formed, always contain copper, and rarely much iron, unless arsenic be also present; they absorb more silver than arsenic speiss.
Antimoniates are reduced to antimonides, which then chiefly dissolve in or become alloyed with the lead, though a portion may enter the speiss or matte.
Antimony sulphide behaves in the main like lead sulphide, except that a much larger proportion is volatilised. The antimony reduced by metallic iron alloys with the lead, that portion, however, which is volatilised and converted into oxide carries away with it notable quantities of lead and silver.
Gold and Silver, in whatever condition present, are reduced to metal, and
* See a recent paper by Fulton and Goodner, Trans. A.I.M.E., Bull. 24, Nov. 1908,, pp. SO, 994.